This paper assesses the effects of personality traits on economic preparation for retirement, wealth accumulation, and consumption, among persons 66 to 69 years of age. Among the five chief personality traits of neuroticism, extroversion, agreeableness, conscientiousness, and openness, we focus most on conscientiousness. We find levels of adequate economic preparation for retirement ranging from 29 percent to 90 percent and that conscientiousness positively affects the proportion of persons adequately prepared for retirement, while neuroticism negatively affects it. Both consumption and wealth increase with conscientiousness but wealth increases faster, indicating that more conscientious persons save more out of retirement resources.
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Background
Personality traits, defined as patterns of thinking, feeling, and behaving which are relatively stable across time and situations, have recently been recognized as important predictors of economic outcomes (Borghans, Duckworth, Heckman, & Ter Weel, 2008; Paunonen, 2003) . The "Big Five" taxonomy of personality traits, encompassing neuroticism, extroversion, agreeableness, conscientiousness, and openness, is now widely accepted as describing the organization of personality at the broadest level of abstraction. This taxonomy has been replicated across cultures (John & Srivastava, 1999) and developmental stages of the life course (Soto, John, Gosling, & Potter, 2008) .
The personality psychology literature has identified conscientiousness as the personality trait most influencing academic achievement (Poropat, 2009) , job performance (Roberts, Kuncel, Shiner, Caspi, & Goldberg, 2007) , marital stability (Roberts et al., 2007) , physical health (Hampson, Goldberg, Vogt, & Dubanoski, 2006; Hampson, in press) , and longevity (Martin, Friedman, & Schwartz, 2007) .
Consistent with these findings, Duckworth et al. (2012) found conscientiousness to be more strongly associated with both lifetime earnings and wealth conditional upon earnings than any other of the Big Five traits. These associations remained significant even when controlling for years of education, demographics, and measures of cognitive ability. These results imply that more conscientious individuals both have greater lifetime earnings and save more of those earnings prior to retirement.
This research addresses variation in saving behavior in years following retirement as a function of variation in measures of personality. Our method is to find whether personality traits are associated with better economic preparation for retirement where preparation is defined to be having a low risk of outspending resources prior to death. For example, under the hypothesis that conscientious individuals are better at determining the optimal level of spending and are better able to adjust their spending to that level, we would expect them to have a lower risk of outspending their resources than less conscientious individuals.
This research advances previous research linking economic outcomes to personality traits because it accurately compares spending levels with economic resources. While informative, previous analyses of spending levels or of saving rates across personality types did not control for life-cycle effects and hence could be inaccurate. For example, some conscientious persons in their 60s may have already saved adequately and so their optimal saving rate could be close to zero. Persons with reduced life expectancy, which may be correlated with personality traits, should have reduced saving rates. Furthermore, it is necessary to account for pension and Social Security resources, which is difficult to do prior to retirement. This paper explores, conditional on economic resources and accounting for life-cycle effects, whether the level of consumption (and hence the saving rate) varies with personality traits. It quantifies shortfalls or excesses in consumption as a function of those traits.
Data
We use data from the Health and Retirement Study (HRS) for this analysis. The HRS is a panel survey of Americans at least 50 years of age and their spouses with questions on income, work, assets, pension plans, health insurance, disability, physical health and functioning, cognitive functioning, and health-care expenditures. In addition, the HRS in recent years has collected an adjective measure of the Big Five personality traits. Specifically, in 2006, about half the HRS sample (chosen at random) received the 2006 Psychosocial Leave-Behind Participant Lifestyle Questionnaire (see Appendix). In 2008 the other half of the HRS respondents received this questionnaire. An estimated 14,500 individuals completed this paperand-pencil measure (about 90% response rate for those assigned to a face-to-face interview). Because not all HRS participants completed the psychosocial questionnaire, we use survey weights in our analyses to adjust for sample selection.
Measures of personality traits
The Big Five measure (Lachman & Bertrand, 2001 ) included five adjective markers of Conscientiousness: organized, responsible, hardworking, careless (reversed for purposes of analysis), and thorough. Respondents rated themselves on these on a 4-point scale from 1 = "not" to 4 = "a lot." The Emotional Stability scale (neuroticism) included four items using the same scale: moody (reversed), nervous (reversed), calm, and worrying (reversed). Both scales were reliable, with alphas above .70 (Roberts, Smith, & Jackson, 2009 ). We include the other Big Five scales for extroversion, agreeableness, and openness to experience in our analyses but expect them to have less influence on consumption and savings.
Economic data
We base our economic analyses on data from the HRS and data from the Consumption and Activities Mail Survey (CAMS). In September 2001, the CAMS wave 1 was mailed to 5,000 households selected at random from households that participated in the 2000 wave of the HRS. In couple households, it was sent to one of the two spouses at random. In September 2003 and October 2005 CAMS waves 2-5 were sent to the same households.
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CAMS asked respondents about their spending in each of 32 categories representing nearly all household spending. The rates of item nonresponse were small, and some values could be imputed to zero with considerable confidence, given information in the linked HRS data. The resulting spending levels are close to totals indicated by the Consumer Expenditure Survey (CEX) for persons between 55 and 74 years of age, but CAMS shows higher spending levels than the CEX for persons 75 years of age or older.
Model of life-cycle consumption
In prior work, Hurd and Rohwedder (2008) estimated life-cycle consumption paths for couples and for single persons based on CAMS panel data. Besides accounting for age and marital status, their estimations account for differential mortality by sex and by education. We use their model and estimations in this research. Beginning with the level of spending at ages 66-69, we simulate the consumption path of single persons until death, which happens at random according to probabilities that are specific to age, sex, marital status and education. We count the fraction of the simulations in which an individual dies before running out of wealth. If that fraction is high (95% or greater in this paper), we conclude the person is adequately prepared for retirement. The evaluation involves comparing economic resources with needs as reflected in initial consumption. We account for consumption of health-care services on average in the CAMS data. If there were no spending risk, out-of-pocket spending for health care would need no further treatment. But because of the existence of spending risk, a single person's actual consumption of health-care services will differ from the average level by a spending shock that has an expected value of zero, but could be quite large. We construct that shock from HRS data on out-ofpocket spending for health-care services.
Couples will follow a couple's consumption path as long as both spouses are alive. After the death of one spouse, the surviving spouse will follow a single person's consumption path. The surviving spouse's level of consumption will depend on returns-to-scale in consumption by the couple. We use the poverty line to determine the appropriate returns-to-scale parameter. Poverty-level income for a couple is 1.26 times that for a single person. This implies that consumption by the surviving spouse should be 79% of consumption by the couple to equate effective consumption. We use this value in the simulations of this paper.
In addition to longevity and health-care spending risk the models take into account different tax rates for Social Security income and for other income, taxes on retirement accounts, and differential mortality.
We consider a person adequately prepared for retirement if he or she has at least a 95 percent probability of dying with unconsumed wealth.
Results
We first simulate consumption and wealth paths and find economic preparation for retirement. Table 1 shows these results. We find overall that about 80% of married persons and 55% of single persons are adequately prepared for retirement. Yet there is substantial variation by education level, and, in the case of single persons, by sex. In particular just 29% of single women who lack a high school education are adequately prepared.
The main goal of this paper is to relate preparation for retirement to personality traits. Thus, we classify each person as either adequately prepared or not adequately prepared, and then we estimate the effect of personality traits on the probability of being prepared, controlling for education and marital status. Table 2 shows the effect of personality traits among married persons on the probability of being economically prepared for retirement. 1 In the estimations that do not control for education, conscientiousness has a significant positive effect on economic preparation for retirement for husbands: the marginal effect is that an increase in conscientiousness of one unit (on a scale of 1-4) increases the probability of preparation for retirement by 0.169. Figure 1 shows that a change on one unit is equivalent to a movement in the distribution of conscientiousness in the population of married men from about the 20 th to the 80 th percentile. This is a large change when compared with the variation in preparation by education level. For example, it is the same as the variation between married men lacking a high school degree and married men with a college education, as shown in Table 1 . Among wives, neuroticism has a significant negative effect on preparation: a one-unit change in neuroticism reduces the probability of being economically prepared for retirement by 0.096. No other coefficients are significant in the estimations for married persons. When education is included as a predictor, as in Table 3 , the effects of neuroticism and conscientiousness are reduced, but not substantially. Nevertheless, the effects of increasing education are greater than those of any personality trait, including neuroticism and conscientiousness, a result we might have anticipated from the results in Table 1 . Table 4 shows the effects of personality traits on preparations for retirement among single persons. Neuroticism negatively affects preparation for retirement among both single males and single 5 females; extroversion negatively affects preparation for retirement among single males. No other behavioral trait has a significant effect on preparations for retirement among single persons. Furthermore, as Table 5 shows, including levels of educational attainment in the model for single persons substantially eliminates the effects of personality traits. Put another way, among single persons, and in contrast to our findings among married persons and the overall sample, conscientiousness does not predict economic preparation for retirement. Our results may be due in part to small sample sizes: the results for single men are based on just 124 observations (for whom even educational effects in Table 5 are not significant) and for single women on just 418 observations. But our results may also reflect complex life histories for divorced or widowed persons who accumulated assets with a partner who may have had different personality traits.
Adequate preparation for retirement as measured in this paper is the result of balancing economic resources against consumption levels. Someone may have accumulated few assets but, if properly adjusting consumption, the risk of outspending assets prior to death may be no larger than that for a person who has accumulated substantial assets but consumes at a correspondingly higher level. The implication is that the effect of personality may operate through economic resources or through consumption levels or both. To investigate the magnitudes of these separate channels, we separately estimate the effects of personality traits on economic resources and on consumption. Combining them will show the effects on saving. Table 6 shows the results from regressing the logarithm of total economic resources on personality traits for married persons, while Table 7 shows the results of regressing economic resources on both personality traits and education. Similarly, Table 8 shows the results of regressing the logarithm of total economic resources on personality traits for single persons, while Table 9 shows the results of regressing economic resources on both personality traits and education. In these tables, economic resources are the sum of assets, expected future earnings, and the expected present value of Social Security benefits and pension income. Thus, our measure is a complete measure of economic resources that the individual or couple can expect to receive over the remainder of their life. We will call this "wealth." Table 6 shows that neuroticism negatively affects wealth among married persons, particularly females, while conscientiousness positively affects wealth among both males and females, and openness positively affects wealth among females. In particular, a one-unit increase in conscientiousness among married males is associated with a 0.624 increase in log wealth, which corresponds to an increase in wealth of about 87%. The effect among wives is smaller, although still substantial. Among married women, a one-unit increase in neuroticism is associated with a decrease in log wealth of 0.238. Table 7 shows these effects are reduced when education is included but they still remain significant.
6 Tables 8 and 9 show similar results among singles. Table 8 shows conscientiousness increases wealth by about 30%, especially for females, and openness increases wealth for females by an even greater amount. Table 9 shows these effects disappear when education is added to the model. Tables 10 through 12 show the effects of personality traits on initial consumption of married persons. Table 10 shows conscientiousness and openness having positive effects on initial consumption for all respondents. When education is added to the model, as Table 11 shows, conscientiousness has a positive effect on consumption for married males, but no other personality trait has a statistically significant effect on consumption for males or females. Adding total resources to the equation eliminates the significance of personality traits on consumption for married persons, and reduces substantially the effects of education on consumption. Tables 13 through 15 show the effects of personality traits on initial consumption of single persons. Table 13 shows openness has a positive effect on consumption, particularly for single females.
This effect, however disappears when education is added to the model, as Table 14 shows, and some education effects disappear when wealth is added to the model, as Table 15 shows.
The effects of wealth on consumption are for both married and single persons rather low, ranging from 0.18 to 0.35, as Tables 12 and 15 show. The interpretation of these estimates is the elasticity of consumption with respect to wealth. Because we have a measure of total rest-of-lifetime resources we would expect these coefficients to approach 1.0. The fact that they are substantially less than 1.0 likely reflects measurement error: the difficulties of obtaining accurate measures of wealth are well known.
Effect of personality on saving
We have found that several personality traits affect both total economic resources and consumption. These relationships could be due to a direct relationship between personality traits and economic resources. They might also be due to the well-known direct relationship between economic resources and consumption, or to a direct relationship between personality traits and consumption, holding economic resources constant. We cannot separate these possible explanations based on data prior to retirement, but, based on the results in Tables 6 -15 , we can separate them after retirement.
d c ln( ) = α c dp We have estimated where p is a personality trait and c is initial consumption; d w ln( ) = α dp w these results are in Tables 10-15 . We have estimated where w is wealth, and we have displayed those results in Tables 6-9 . Based on these estimates, we can find the effect of p on saving = ( α α dp w dp w 2 dp w c ) − w which implies that
Thus, when multiplied by 100, the difference between the consumption and the wealth coefficients is the percentage change in the rate of consumption out of wealth due to a change in personality. Table 16 shows these coefficients for married persons, and Table 17 shows them for single persons, with both tables showing results for models that exclude and include education. The columns labeled "spending -wealth" show the difference, which has the interpretation of α c − . α w Among married men, a unit increase in conscientiousness increases spending (consumption), but increases wealth by much more so that the rate of consumption out of wealth declines by about 34%; said differently, the 
Conclusions
We have found that individuals with higher levels of conscientiousness are more likely to be economically prepared for retirement. Because of how we define economic preparation, adequacy results from a balancing of economic resources with spending levels. For example, among single males, the probability of adequate preparation is approximately constant across education levels even though economic resources vary greatly with education because spending varies similarly. When we estimated the effects of conscientiousness on economic resources and on spending separately, we found that resources increase at a greater rate than spending, which implies that the saving rate increases with conscientiousness. Thus, conscientious individuals are able to accumulate greater resources both because 8 of greater earnings, as shown in Duckworth et al. (2012) , and because of high saving. Whether they also are better at earning higher rates of return on their savings via better portfolio management is beyond the scope of this paper but is worthy of future research.
APPENDIX Measurement of personality traits
The HRS measurement is taken from the following source: The columns labeled "coefficient" show the estimated coefficients from the probit estimation. The columns labeled "marginal effect" show that change in the probability of adequate preparation associated with a one unit change in a personality trait. The columns labeled "coefficient" show the estimated coefficients from the probit estimation. The columns labeled "marginal effect" show that change in the probability of adequate preparation associated with a one unit change in a personality trait or education level. The columns labeled "coefficient" show the estimated coefficients from the probit estimation. The columns labeled "marginal effect" show that change in the probability of adequate preparation associated with a one unit change in a personality trait.
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21 Table 5 . Probit estimates of the effect of personality traits on the probability of economic preparation for retirement. Single persons. Education included. The columns labeled "coefficient" show the estimated coefficients from the probit estimation. The columns labeled "marginal effect" show that change in the probability of adequate preparation associated with a one unit change in a personality trait or education level. 024 Note: "spending -wealth" is the difference between the entries in the "spending" and the "wealth" columns. *Significant at 5% level. #Significant at 10% level. "spending -wealth" is the difference between the entries in the "spending" and the "wealth" columns
